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T HE SOUTHERN 32 counties of Illinois include about 2S percent of the state's geographic area (Fig. 1) but only about 10 percent 
of the population. The economy of the region depends mainly on 
manufacturing and general farming supported by mining, retailing, 
and construction. Technological advances in agriculture have reduced 
the labor requirements of farms, resulting in part-time farm employ­
ment for a significant proportion of farm operators. Automation in 
mining has further reduced employment in the area. 
If farming is to continue as a major economic activity for a farm 
operator and his family, the operator must increase the size of his 
farm business in order to fully utilize available labor. Size of business 
may be increased extensively by adding more acres, or intensively by 
raising crops or livestock which require more labor and capital in 
relation to land. 
Growing vegetables in either glass or plastic greenhouses affords 
one opportunity for intensive production, requiring high labor input 
The 32 counties in this study (unshaded area) . Madison and St. Clair Coun­
ties, lying west of the 32-county area, were not included because they are 
part of the metropolitan St. Louis area and their economy differs from that 
of the rest of southern Illinois. Much of the information in this circular 
applies to these two counties, however, and some of it may apply to counties 
farther north. (Fig. 1) 
3 
4  C I R C U L A R  N O .  9 1 4  
T h i s  l a r g e  r a n g e  o f  g l a s s  g r e e n h o u s e s  i s  u s e d  f o r  g r o w i n g  t o m a t o e s .  A  
h e a d h o u s e  w i t h  b o i l e r  r o o m ,  s t o r a g e ,  a n d  w o r k  a r e a  c o n n e c t s  t h e  e n d s  o f  
t h e  g r e e n h o u s e s .  ( F i g .  2 )  
A  s m a l l  p l a s t i c - c o v e r e d  g r e e n h o u s e  i s  s u i t a b l e  f o r  l i m i t e d  p r o d u c t i o n .  
P l a s t i c  g r e e n h o u s e s  c o s t  l e s s  t h a n  g l a s s  s t r u c t u r e s ,  b u t  t h e y  d e p r e c i a t e  
o v e r  a  s h o r t e r  p e r i o d .  ( F i g .  3 )  
b u t  o n l y  n o m i n a l  l a n d  u t i l i z a t i o n .  A b o u t  t h r e e  f u l l - t i m e  m e n  p e r  a c r e  
a r e  n e e d e d  f o r  g r e e n h o u s e  p r o d u c t i o n .  I n  c o m p a r i s o n ,  1 5 0  t o  3 0 0  a c r e s  
a r e  n e c e s s a r y  t o  k e e p  o n e  m a n  f u l l y  e m p l o y e d  i n  g e n e r a l  f a r m i n g  i n  t h i s  
a r e a .  T h e  p o t e n t i a l  f o r  h i g h  e c o n o m i c  r e t u r n  c a n  j u s t i f y  t h e  s u b s t a n t i a l  
c a p i t a l  i n v e s t m e n t  r e q u i r e d  f o r  g r e e n h o u s e  f a c i l i t i e s .  
T h i s  s t u d y  e m p h a s i z e s  g r e e n h o u s e  p r o d u c t i o n  o f  t o m a t o e s .  O t h e r  
v e g e t a b l e  c r o p s  a r e  b r i e f l y  m e n t i o n e d  w h e r e  t h e y  m a y  b e  i n v o l v e d  i n  
p r o d u c t i o n  s c h e d u l e s .  
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FAVORABLE CLIMATE 
The northern part of the 32-county region is approximately 100 
miles south of Indianapolis, Indiana; 300 miles. south of Cleveland, 
Ohio; and 400 miles south of Grand Rapids, Michigan, important green­
house vegetable-producing centers. In the 32-county region, the aver­
age daily minimum temperatures in winter are 5 to 15 degrees higher 
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Average daily minimum temperatures, by month. (Fig. 4) 
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A verage hours of full sunlight, by month. (Fig. 5) 
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t h a n  i n  C l e v e l a n d  o r  G r a n d  R a p i d s  ( 1 2 )  *  ( F i g .  4 ) .  I n  a d d i t i o n ,  c o a l  
i s  l e s s  e x p e n s i v e  i n  s o u t h e r n  I l l i n o i s .  F o r  t h e s e  t w o  r e a s o n s  t h e  c o s t  
o f  h e a t i n g ,  o n e  o f  t h e  b i g g e s t  e x p e n s e s  i n  g r e e n h o u s e  p r o d u c t i o n ,  i s  
4 0  t o  5 0  p e r c e n t  l o w e r  i n  s o u t h e r n  I l l i n o i s  t h a n  i n  t h e  g r e e n h o u s e  a r e a s  
f a r t h e r  n o r t h .  
C l e a r ,  b r i g h t  w i n t e r  d a y s  g i v e  s o u t h e r n  I l l i n o i s  a  f u r t h e r  a d v a n t a g e  
o v e r  t h e  n o r t h e r n  g r e e n h o u s e  a r e a s ,  w h e r e  i n s u f f i c i e n t  s u n l i g h t  l i m i t s  
g r e e n h o u s e  p r o d u c t i o n  f r o m  D e c e m b e r  t h r o u g h  F e b r u a r y .  D u r i n g  
t h i s  p e r i o d  C a i r o ,  I l l i n o i s ,  h a s  6 0  t o  7 0  p e r c e n t  m o r e  h o u r s  o f  s u n ­
l i g h t  t h a n  C l e v e l a n d  ( 1 2 )  ( F i g .  5 ) .  I n  J a n u a r y ,  w h e n  c l o u d  c o v e r  
i s  a t  a  m a x i m u m ,  s o u t h e r n  I l l i n o i s  a v e r a g e s  1 3 0  h o u r s  o f  f u l l  s u n l i g h t  
w h i c h  i s  m o r e  t h a n  C l e v e l a n d  o r  G r a n d  R a p i d s  r e c e i v e s ,  o n  t h e  a v e r a g e ,  
i n  a n y  3 0 - d a y  p e r i o d  f r o m  m i d - O c t o b e r  t o  m i d - F e b r u a r y .  O t h e r  f a c ­
t o r s  b e i n g  e q u a l ,  g r o w e r s  i n  s o u t h e r n  I l l i n o i s  s h o u l d  b e  a b l e  t o  s t a r t  a  
s p r i n g  t o m a t o  c r o p  6  w e e k s  e a r l i e r  t h a n  g r o w e r s  i n  n o r t h e r n  g r e e n ­
h o u s e  r e g i o n s .  
P R O D U C T I O N  S C H E D U L E S  
T o m a t o e s  c a n  b e  g r o w n  i n  g r e e n h o u s e s  f o r  m a r k e t i n g  a t  a n y  t i m e  
d u r i n g  t h e  y e a r .  H o w e v e r ,  g r e e n h o u s e  p r o d u c e r s  c a n n o t  c o m p e t e  w i t h  
l o c a l  o u t d o o r  c r o p s  i n  J u l y ,  A u g u s t ,  a n d  S e p t e m b e r ;  a n d  g r o w i n g  
t o m a t o e s  f o r  m a r k e t  i n  J a n u a r y ,  F e b r u a r y ,  a n d  M a r c h  i n v o l v e s  c r i t i c a l  
m a n a g e m e n t  p r o b l e m s .  T h e r e f o r e ,  a  t w o - c r o p  s c h e d u l e  h a s  d e v e l o p e d  
h i s t o r i c a l l y  i n  a n  e f f o r t  t o  s t r i k e  a  b a l a n c e  a m o n g  s e v e r a l  c o n s i d e r a ­
t i o n s  - p r o d u c t i o n  c o s t s ,  y i e l d  p o t e n t i a l s ,  c o m p e t i t i o n ,  a n d  p r i c e s .  
S e e d  i s  p l a n t e d  i n  m i d - s u m m e r  f o r  t h e  f a l l  t o m a t o  c r o p ,  w h i c h  I S  
h a r v e s t e d  f r o m  m i d - O c t o b e r  t h r o u g h  D e c e m b e r  ( T a b l e  1 ) .  S e e d  i s  
* F i g u r e s  i n  p a r e n t h e s e s  r e f e r  t o  t h e  r e f e r e n c e s  c i t e d  o n  p a g e  2 3 .  
T a b l e  1 .  - P l a n t i n g  S c h e d u l e s  f o r  G r e e n h o u s e  T o m a t o e s  
P l a n t s  b e d d e d
C r o p  
S o w  s e e d  
H a r v e s t  p e r i o d  
i n  g r e e n h o u s e  
T w o - c r o p  s c h e d u l e "  
F a l l  . . . . . . . . . . . . .  . . . . . . . .  
J u n e  1 5 - J u l y  1 5  A u g .  1 - S e p t .  1  
O c t .  1 5 - J a n .  1  
S p r i n g  . . . . . . . . . . . . .  .  .  . . . .  
N o v .  1 - N o v .  1 5  J a n .  5 - J a n .  1 5  
M a r c h  2 0 - J u l y  1 5  
S i n g l e - c r o p  s c h e d u l e  
M i d - w i n t e r  . . . .  . . . . . . . .  . .  .  
S e p t .  1 5 - 0 c t .  1 5  
N o v .  1 - D e c .  1 0  
F e b .  1 5 - J u l y  1 5  
"  G r o w e r s  s o m e t i m e s  g r o w  c h r y s a n t h e m u m s  o r  t w o  o r  t h r e e  c r o p s  o f  l e t t u c e  i n s t e a d  o f  f a l l  t o m a t o e s  
i n  t h e  t w o - c r o p  s c h e d u l e .  
7 FEASIBILITY OF GROWING GREENHOUSE TOMATOES 
Two or three crops of lettuce may be substituted for the fall tomato crop. 
Depending on the market, either leaf lettuce (top picture) or Bibb lettuce 
may be grown. (Fig. 6) 
planted in November for the spring tomato crop, which is harvested 
from mid-March through early July, when early outdoor crops become 
available (Table 1). 
The spring tomato crop is far more important economically than 
the fall crop because of the longer harvest period, higher production, 
and generally higher prices. Growers may produce two or three crops 
of lettuce or one crop of chrysanthemums during the fall and mid­
winter months in lieu of a fall tomato crop. 
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B e c a u s e  o f  t h e  f a v o r a b l e  d i s t r i b u t i o n  o f  w i n t e r  s u n l i g h t ,  p r o d u c t i o n  
o f  a  s i n g l e  m i d - w i n t e r  c r o p  o f  t o m a t o e s ,  r a t h e r  t h a n  t h e  c o n v e n t i o n a l  
t w o - c r o p  s c h e d u l e ,  m a y  b e  f e a s i b l e  i n  s o u t h e r n  I l l i n o i s .  T h i s  c r o p  
w o u l d  b e  p l a n t e d  i n  t h e  g r e e n h o u s e  i n  e a r l y  f a l l  f o r  m a r k e t i n g  f r o m  
F e b r u a r y  t o  J u l y  ( T a b l e  1 )  .  O n e  t o m a t o  c r o p  a  y e a r ,  w i t h  o r  w i t h o u t  
r o t a t i o n  o f  o t h e r  c r o p s ,  h a s  s p e c i a l  m e r i t  a s  i t  e l i m i n a t e s  t h e  t r a n s f e r  
o f  d i s e a s e s  f r o m  l o w - v a l u e  f a l l  t o m a t o e s  t o  h i g h e r  v a l u e  s p r i n g  t o m a ­
t o e s .  
D e s p i t e  t h e  a d v a n t a g e s  o f  a  o n e - c r o p  s y s t e m ,  o n l y  g r o w e r s  w i t h  
h i g h l y  d e v e l o p e d  s k i l l s  i n  g r e e n h o u s e  p r o d u c t i o n  s h o u l d  a t t e m p t  t o  
g r o w  a  s i n g l e  m i d - w i n t e r  t o m a t o  c r o p .  
M A N A G E M E N T  
S u c c e s s f u l  g r o w i n g  o f  g r e e n h o u s e  t o m a t o e s  i s  c o m p l e x  a n d  d i f f i c u l t .  
S k i l l f u l  m a n a g e m e n t  a n d  a p p l i c a t i o n  o f  m o d e r n  h o r t i c u l t u r a l  t e c h ­
n o l o g y  a r e  n e c e s s a r y  t o  a c h i e v e  h i g h  l e v e l s  o f  p r o d u c t i o n .  T h e  r e t u r n s  
f r o m  a  c o m m e r c i a l  g r e e n h o u s e  t o m a t o  b u s i n e s s  m a y  v a r y  w i d e l y  a c ­
c o r d i n g  t o  t h e  o p e r a t o r ' s  m a n a g e m e n t  a b i l i t y .  
E s s e n t i a l l y  a l l  e n v i r o n m e n t a l  f a c t o r s  i n  t h e  g r e e n h o u s e  e x c e p t  s u n ­
l i g h t  c a n  b e  m o d i f i e d  a n d  p a r t i a l l y  c o n t r o l l e d .  T h e  g r o w e r  m u s t  k n o w  
h o w  t o  r e g u l a t e  t h e  d a i l y  s c h e d u l e  t o  c o m p e n s a t e  f o r  c l i m a t i c  c h a n g e s .  
T h i s  i n v o l v e s  a  w o r k i n g  k n o w l e d g e  o f  t h e  i n f l u e n c e  o f  t e m p e r a t u r e ,  
l i g h t ,  h u m i d i t y ,  s o i l  m o i s t u r e ,  a i r  c o m p o s i t i o n ,  a n d  s o i l  f e r t i l i t y  o n  
f l o w e r i n g ,  f r u i t i n g ,  a n d  p l a n t  g r o w t h .  T h e s e  i n t e r a c t i n g  f a c t o r s  m u s t  
b e  s k i l l f u l l y  m a n i p u l a t e d  a c c o r d i n g  t o  t h e  p r e v a i l i n g  a n d  c o n s t a n t l y  
c h a n g i n g  l i g h t  c o n d i t i o n s .  M a n a g e m e n t  o f  e n v i r o n m e n t a l  c o n d i t i o n s  
i s  a l s o  c r i t i c a l  f o r  c o n t r o l l i n g  c e r t a i n  p l a n t  d i s e a s e s .  
F a r m e r s  w i t h o u t  a d e q u a t e  h o r t i c u l t u r a l  b a c k g r o u n d  s h o u l d  c a r e f u l l y  
s t u d y  t h e  t e c h n o l o g y  i n v o l v e d  i n  g r e e n h o u s e  p r o d u c t i o n  b e f o r e  e n t e r ­
i n g  t h i s  h i g h l y  s p e c i a l i z e d  b u s i n e s s .
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C A P I T A L  R E Q U I R E M E N T S  
A l t h o u g h  l a n d  r e q u i r e m e n t s  a r e  n o m i n a l ,  a  s u b s t a n t i a l  c a p i t a l  i n ­
v e s t m e n t  i s  n e e d e d  f o r  g r e e n h o u s e  f a c i l i t i e s .  G l a s s  g r e e n h o u s e s  o f  1 4 ­
t o  Y z  a c r e  i n  s i z e  c o s t  $ 2 . 0 0  t o  $ 2 . 5 0  p e r  s q u a r e  f o o t .  C o n s t r u c t i o n  
c o s t s  p e r  s q u a r e  f o o t  i n c r e a s e  a s  s i z e  o f  s t r u c t u r e  d e c r e a s e s  b e l o w  
a b o u t  1 0 , 0 0 0  s q u a r e  f e e t .  T h e r e  i s ,  h o w e v e r ,  l i t t l e  d e c r e a s e  i n  u n i t  c o s t  
f o r  s t r u c t u r e s  a b o v e  t h i s  s i z e .  
1  F o r  i n f o r m a t i o n  o n  c u l t u r e  o f  g r e e n h o u s e  v e g e t a b l e  c r o p s ,  w r i t e  t o  t h e  D e ­
p a r t m e n t  o f  H o r t i c u l t u r e ,  U n i v e r s i t y  o f  I l l i n o i s ,  U r b a n a ,  I l l i n o i s .  
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TWO IMPORTANT 
MANAGEMENT PRACTICES 
Tomato plants are pruned and 
trained to a single stem (left). About 
10 clusters are harvested on each 
plant. Careful management and pol­
lination are essential for maximum 
fruit production from each cluster. 
A good crop is set on this plant. 
(Fig. 7) 
As shown below, tomato flowers are 
mechanically vibrated to insure ade­
quate pollination in the greenhouse. 
(Fig. 8) 
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T a b l e  2 .  - I n v e s t m e n t  C a p i t a l  R e q u i r e d  f o r  H e a t e d  
a n d  V e n t i l a t e d  G r e e n h o u s e  F a c i l i t i e s  
C a p i t a l  i n v e s t m e n t  
T y p e  o f  s t r u c t u r e  
C o s t  p e r  s q .  f t . "  T o t a l  c o s t  p e r  a c r e  
G l a s s  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . .  .  $  2 . 0 0 - 2 . 5 0  $  9 0 , 0 0 0 - 1 2 0 , 0 0 0  

S e m i p e r m a n e n t  p l a s t i c  ( a s  M y l a r ) b  .  . . . . . . . . .  .  
. 7 5 - 1 . 0 0  3 5 , 0 0 0 - 4 5 , 0 0 0  

T e m p o r a r y  p l a s t i c  ( a s  p o l y e t h y l e n e ) b . . . . . . . . .  .  
. 5 0 - . 7 0  2 2 , 0 0 0 - 3 3 , 0 0 0  

1 1  G l a s s  g r e e n h o u s e  s t r u c t u r e s  i n c r e a s e  s u b s t a n t i a l l y  i n  c o s t  p e r  s q u a r e  f o o t  f o r  u n i t s  s m a l l e r  t h a n  
1 0 , 0 0 0  t o  2 0 , 0 0 0  s q u a r e  f e e t .  
b  l a b o r  n o t  i n c l u d e d .  H i r e d  l a b o r  i n c r e a s e s  t h e  c o s t  b y  1 0  t o  3 0  c e n t s  p e r  s q u a r e  f o o t ,  d e p e n d i n g  
o n  l o c a l  w a g e  s c a l e .  
S o m e t i m e s  t h e  o n l y  w a y  a  g r o w e r  c a n  e n t e r  g r e e n h o u s e  p r o d u c t i o n  
i s  t o  s u b s t i t u t e  l o w - c o s t  p l a s t i c  c o n s t r u c t i o n  f o r  g l a s s .
1  
T h i s  w a y ,  h e  
c a n  b u i l d  l a r g e r  f a c i l i t i e s  w i t h  a  l i m i t e d  c a p i t a l  i n v e s t m e n t .  P l a s t i c  
r a t h e r  t h a n  g l a s s  g r e e n h o u s e s  m a y  b e  f a v o r e d  b e c a u s e  o f  a v a i l a b i l i t y  
o f  l a b o r  a n d  b u i l d i n g  m a t e r i a l s ,  a s  w e l l  a s  l i m i t a t i o n  o f  i n v e s t m e n t  
c a p i t a l .  
I n  T a b l e  2  t h e  c a p i t a l  r e q u i r e m e n t s  f o r  p l a s t i c  c o n s t r u c t i o n  a r e  
c o m p a r e d  w i t h  t h o s e  f o r  g l a s s  c o n s t r u c t i o n .  T h e s e  f i g u r e s  i n c l u d e  c o s t s  
f o r  t h e  c o m p l e t e  s t r u c t u r e  w i t h  h e a t i n g  a n d  v e n t i l a t i n g  s y s t e m s .  
B e n c h e s  a r e  n o t  i n c l u d e d  a s  v e g e t a b l e s  a r e  s u c c e s s f u l l y  g r o w n  i n  
g r o u n d  b e d  c u l t u r e .  F i g u r e s  f o r  g l a s s  i n c l u d e  l a b o r  f o r  c o n s t r u c t i o n .  
T h o s e  f o r  p l a s t i c ,  h o w e v e r ,  d o  n o t  i n c l u d e  l a b o r  b e c a u s e  o f t e n  p l a s t i c  
g r e e n h o u s e s  c a n  b e  b u i l t  e n t i r e l y  o r  p a r t l y  b y  t h e  g r o w e r  h i m s e l f .  
H i r e d  l a b o r  f o r  c o n s t r u c t i o n  o f  p l a s t i c  g r e e n h o u s e s  w o u l d  a d d  $ 6 , 0 0 0  
t o  $ 1 0 , 0 0 0  p e r  a c r e ,  d e p e n d i n g  o n  c o m p l e x i t y  o f  c o n s t r u c t i o n  a n d  l o c a l  
w a g e  s c a l e .  
A n  a l l - w e a t h e r  r o a d ,  c l e a n  w a t e r  s o u r c e ,  u t i l i t i e s ,  a n d  s e r v i c e  b u i l d ­
i n g  m u s t  a l s o  b e  c o n s i d e r e d  a s  p a r t  o f  t h e  i n i t i a l  c a p i t a l  i n v e s t m e n t .  
C o s t s  f o r  t h e s e  f a c i l i t i e s  a r e  n o t  i n c l u d e d  i n  t h i s  s t u d y  b e c a u s e  t h e y  
a r e  a v a i l a b l e  o n  m a n y  f a r m s .  
P R O D U C T I O N  C O S T S  
P r o d u c t i o n  c o s t s  w e r e  c a l c u l a t e d  f o r  e s t a b l i s h i n g  a n d  r a i s i n g  t w o  
g r e e n h o u s e  t o m a t o  c r o p s  a  y e a r .  D a t a  f o r  t h e  c a l c u l a t i o n s  w e r e  d e r i v e d  
f r o m  e x p e r i e n c e s  i n  p r e v i o u s  e x p e r i m e n t a l  w o r k  ( 1 ,  2 ,  3 )  a n d  f r o m  
e s t i m a t e s  g i v e n  b y  g r e e n h o u s e  o p e r a t o r s  i n  t h e  a r e a .  
1  F o r  i n f o r m a t i o n  o n  c o n s t r u c t i o n  o f  p l a s t i c  g r e e n h o u s e s ,  s e e  I l l i n o i s  E x t e n ­
s i o n  C i r c u l a r  9 0 5 ,  " P l a s t i c  G r e e n h o u s e s , "  w h i c h  m a y  b e  o b t a i n e c l  b y  w r i t i n g  t o  
t h e  A g r i c u l t u r a l  I n f o r m a t i o n  O f f i c e ,  1 1 2  } J l u m f o r d  H a l l ,  U r b a n a ,  I l l .  
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Ownersh ip costs 
Annual fixed costs, given in Table 3, include only the costs asso­
ciated with ownership and maintenance of the greenhouse: deprecia­
tion, taxes, interest on investment, insurance, and repairs of greenhouse 
facility. Land costs are not included. 
The capital investment for glass greenhouse facilities is depreciated 
in a 20-year period, rather than the serviceable life, which may be 50 to 
60 years or longer. Growers would be reluctant to invest in such a 
facility unless the investment could be amortized within a reasonable 
period of time. Generally, glass greenhouses have a significant resale 
value, even after 20 or 30 years of usage, providing the structure is in 
good condition. 
Semipermanent plastic construction, such as Mylar, is depreciated 
in a 10-year period, and more temporary plastic construction, such as 
polyethylene, is depreciated in a 5-year period. The salvage value of 
plastic greenhouse structures will probably be insignificant after these 
depreciation periods. However, if forethought is given to initial con­
struction of wooden frameworks, and if the structures are carefully 
maintained, plastic greenhouses should have a serviceable life of 15 to 
20 years . 
Table 3. - Approximate Annual Fixed Costs per Acre for Glass 
and Plastic Greenhouses 
Approximate cost per acre 
Cost item Glass Semipermanent plastic Temporary plastic 
(i nvestment (investment (investment 
$90,000-120,000) $35,000-45,000) $22,000-33,000) 
Interesta •.• ............. 
Taxesb •• • •• •• ••••••••• 
$ 2,475­
450­
3,300 
550 
$ 975­
100­
1,250 
200 
$ 600­ 900 
Insurancec .......•.....• 450­ 700 750­ 900 150­ 250 
Maintenanced •••••••••••• 300­ 600 2,000- 2,200 850­ 900 
Depreciation e ........... 4,500­ 6,000 3,500- 4,500 4,400- 6,600 
Total annual fixed cost .. $ 8,175- 11,150 $ 7,325- 9,050 $ 6,000- 8,650 
a Calculated at 5.5 percent of mid -point valuation . 
b Taxes may be considerably higher in urban areas. 
C Coverage includes fire, wind, and hail for all types of construction, and snow for glass con­
struction. The cost range for glass construction depends on age and condition of the greenhouse. 
Coverage for Mylar-covered greenhouse includes both structure and plastic; for polyethylene-covered 
greenhouse, only the structure. Insurance coverage on service buildings, boiler, and crop is not 
included. Crop insurance for vegetables grown in glass greenhouses casts about $250 to $300 per 
acre per year; it is not available for vegetables grown in plastic greenhouses. 
d Material costs only. Mylar houses must be recovered every 4 or 5 years; polyethylene, every 
year. Hired labor would add an estimated $750 to $1500 per year to the above maintenance costs for 
plastic greenhouses. 
e Depreciation : glass in 20 years, Mylar in 10 years, polyethylene in 5 years. If labor for 
original construction of plastic greenhouses must be hired, depreciation costs for these structures would 
be increased by $500 to $2,000 per year. 
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M a i n t e n a n c e  c o s t s  f o r  p l a s t i c  g r e e n h o u s e s  a r e  m u c h  h i g h e r  t h a n  
f o r  g l a s s  g r e e n h o u s e s  b e c a u s e  t h e  p l a s t i c  c o v e r i n g  m u s t  b e  r e p l a c e d  
f r e q u e n t l y .  P o l y e t h y l e n e  c o v e r i n g  f i l m  m u s t  b e  r e p l a c e d  a n n u a l l y  a n d  
M y l a r  f i l m  m u s t  b e  r e p l a c e d  e a c h  f o u r  o r  f i v e  y e a r s .  I f  l a b o r  h a s  t o  b e  
h i r e d ,  m a i n t e n a n c e  c o s t s  f o r  p l a s t i c  g r e e n h o u s e s  w i l l  b e  $ 7 5 0  t o  $ 1 , 5 0 0  
h i g h e r  t h a n  s h o w n  i n  T a b l e  3 .  
O p e r a t i n g  c o s t s  
A n n u a l  o p e r a t i n g  c o s t s  i n  t h i s  a n a l y s i s  i n c l u d e  o n l y  t h e  c a s h  c o s t s  
i n c u r r e d  i n  p r o d u c i n g  t w o  c r o p s  o f  t o m a t o e s .  M a r k e t i n g  e x p e n s e s  a r e  
d i s c u s s e d  u n d e r  " R e t u r n s "  a s  d e d u c t i o n s  f r o m  t h e  g r o s s  i n c o m e .  T h e s e  
c o s t s  m a y  b e  a s  m u c h  a s  $ 8 , 0 0 0  t o  $ 1 0 , 0 0 0  p e r  a c r e  p e r  y e a r .  
T h e  m o s t  i m p o r t a n t  o p e r a t i n g  c o s t s  a r e  l a b o r  a n d  f u e l  ( T a b l e  4 ) .  
H i r e d  l a b o r  m a y  e a s i l y  a c c o u n t  f o r  a b o u t  o n e - h a l f  o f  t h e  t o t a l  o p e r a t ­
i n g  c o s t s .  I n  T a b l e  4  l a b o r  c o s t s  h a v e  b e e n  c a l c u l a t e d  o n  t h e  b a s i s  o f  
o n e  f u l l - t i m e  h i r e d  m a n  p e r  a c r e  p l u s  t w o  p a r t - t i m e  w o r k e r s  d u r i n g  t h e  
p e a k  h a r v e s t  l o a d s ,  o r  t h e  e q u i v a l e n t  o f  t w o  f u l l - t i m e  e m p l o y e e s  p e r  
a c r e  p e r  y e a r .  
T h e  v a l u e  o f  t h e  m a n a g e r - o p e r a t o r ' s  l a b o r  i s  n o t  i n c l u d e d  i n  b u d ­
g e t i n g  l a b o r  c o s t s .  W a g e s  o f  t h e  m a n a g e r - o p e r a t o r  a r e  i n c l u d e d  i n  t h e  
n e t  r e t u r n s  t o  f a m i l y  l a b o r  a n d  m a n a g e m e n t  ( p a g e s  1 3 - 1 8 )  .  A d d i t i o n a l  
r e t u r n s  m a y  b e  r e a l i z e d  i f  o t h e r  m e m b e r s  o f  t h e  f a m i l y  c a n  b e  e m p l o y e d  
a s  p a r t  ' o f  t h e  l a b o r  r e q u i r e m e n t s .  I n  c a l c u l a t i n g  c o s t s  a n d  r e t u r n s  f o r  
v a r i o u s  s i z e d  g r e e n h o u s e  u n i t s ,  i t  i s  a s s u m e d  t h a t  f a m i l y  l a b o r  a l o n e  i s  
s u f f i c i e n t  t o  o p e r a t e  u n i t s  s m a l l e r  t h a n  2 0 , 0 0 0  s q u a r e  f e e t .  
B e c a u s e  o f  t h e  h i g h  l a b o r  i n p u t  a n d  l a c k  o f  o p p o r t u n i t y  t o  m e c h a ­
n i z e  m a n y  o p e r a t i o n s ,  t h e  c o s t  o f  p r o d u c t i o n  p e r  u n i t  d o e s  n o t  v a r y  
T a b l e  4 .  - A p p r o x i m a t e  A n n u a l  O p e r a t i n g  C o s t s  t o  P r o d u c e  

T w o  T o m a t o  C r o p s  p e r  A c r e  

I t e m  
A p p r o x i m a t e  c o s t  
S e e d  ( 2  o z .  p e r  c r o p )  . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  .  
$  2 5 - 1 2 0  

M u l c h  ( 2 0 0  b a l e s  o f  s t r a w  p e r  c r o p )  . .  .  . . .  . . . . . . . . . . . . . . . . . .  . . .  .  1 5 0 - 2 0 0  

F e r t i l i z e r  a n d  s o i l  t e s t s  . . . .  . . . . . . . . . . . .  .  . .  . . . . .  . . .  . . . . . . . .  . . .  .  4 0 0 - 5 0 0  

M a n u r e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  2 0 0 - 2 5 0  

D i s e a s e  a n d  i n s e c t  c o n t r o l  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  1 5 0 - 2 5 0  

E l e c t r i c i t y . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  .  4 0 0 - 6 0 0  

T e l e p h o n e  .  . . . . . . . . . . . . . . . . .  . .  . . . . .  "  . . .  .  . . .  .  . . . . . . . .  . . .  .  .  .  .  
1 0 0 - 1 5 0  

M i s c e l l a n e o u s  ( p o t  r e p l a c e m e n t s ,  b a n d s ,  s h a d i n g ,  t w i n e ,  g a s ,  o i l )  . . .  .  
3 0 0 - 5 0 0  

F u e l  ( c o a l  @  $ 5 . 5 0 - $ 7 . 0 0  p e r  t o n )  . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . .  .  
2 , 5 0 0 - 3 , 5 0 0  

L a b o r  ( e q u i v a l e n t  2  f u l l - t i m e  m e n ) n  . . . . . . . . . . . . . .  . . . . .  . . . . .  .  . . .  .  
4 , 8 0 0 - 6 , 7 2 0  

T o t a l  . . .  . .  .  .  . .  . .  .  . . . . . . . . . . .  .  .  . . . . .  . . . .  . . .  . . . . . . . . .  . . .  . .  .  
$ 9 , 0 2 5 - 1 2 , 7 9 0  

a  T h e  m a n a g e r - o p e r a t o r ' s  w a g e s  a r e  s h o w n  a s  r e t u r n s  t o  m a n a g e m e n t  i n  l a t e r  c a l c u l a t i o n s .  
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appreciably with the size of operation. It does, however, vary widely 
with efficiency and yield. The manager-operator of a small green­
house who works closely with one or two skilled employees often has 
better control than the manager of a larger greenhouse who must spend 
his time supervising several less skilled employees. Unit costs may go 
up even though the employees are paid at a lower wage scale. There­
fore , technically well-organized and properly managed family units 
can compete with larger greenhouse units. 
RETURNS 
Both experimental results (2) and experiences of commercial 
growers have shown that equally good yields can be produced in either 
glass or plastic greenhouses. Because of different environmental con­
ditions, however, plastic greenhouses require somewhat different man­
agement and compensation in installation of heating and ventilating 
systems. 
Variety, plant population, spacing, and yields per plant greatly in­
fluence production. Plants are normally spaced to allow 4 to 5 square 
feet per plant. Production figures given in this circular are based on 
spacings of 5 square feet per plant or 8,712 plants per acre. Higher 
plant populations have higher yield potential (Table 5). 
Yields per plant may range from 6 to 10 pounds for the fall crop 
and from 12 to 20 pounds for the spring crop (Table 6). If the above 
maximum yields were obtained, total production would be about 44 
tons per acre for a fall crop and 87 tons per acre for a spring crop. 
Yields from a single spring crop can be as high as 100 tons per acre 
with extended harvest periods, increased plant populations, or both. 
Only the best growers, however, get yields of 20 pounds or more per 
plant from the spring crop or of 10 pounds from the fall crop. 
Table 5. - Infl uence of Plant Population and Yield on Production 
of G reenhouse Tomatoes per Acre 
Yield , lb. per plantNumber of Spacing 
p la nts pe r a cre pe r p lant 8 10 12 14 16 
Sq . f t . Number of 8-lb . baskets 
8,71 2 ... ......... 5 8,712 10,890 13,068 15,246 17,424 
10,890. . . .. . . . . . .. 4 10,890 13,612 16,335 19,057 21 ,780 
14,520. . . . . . . . . . .. 3 14,520 18,150 21,780 25,410 29,140 
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F o r  t h i s  s t u d y ,  a  t o t a l  a n n u a l  p r o d u c t i o n  o f  2 0  p o u n d s  p e r  p l a n t  
( 8  p o u n d s  i n  t h e  f a l l  a n d  1 2  p o u n d s  i n  t h e  s p r i n g )  w a s  a s s u m e d  a s  t h e  
b a s i s  f o r  c a l c u l a t i n g  r e t u r n s .  T h i s  l e v e l  o f  p r o d u c t i o n  n e c e s s i t a t e s  g o o d  
m a n a g e m e n t  b u t  i t  i s  r e a l i s t i c  a n d  p r a c t i c a l  f o r  a  t w o - c r o p  s c h e d u l e .  
T h e  r e l a t i o n s h i p  o f  y i e l d  p e r  p l a n t  a n d  s i z e  o f  t h e  g r e e n h o u s e  u n i t  
t o  t o t a l  p r o d u c t i o n  o f  8 - p o u n d  b a s k e t s  o f  t o m a t o e s  i s  s h o w n  i n  T a b l e  7 .  
T a b l e  6 .  - Y i e l d s  o f  S e l e c t e d  T o m a t o  V a r i e t i e s  
i n  G r e e n h o u s e  P r o d u c t i o n  T e s t s
a  
M a r k e t a b l e  y i e l d
F r u i t  L e a f  A v e r .
V a r i e t y  
c o l o r  m o l d
b  
y i e l d
C  
1 9 6 2  1 9 6 3  1 9 6 4  
F a l l  c r o p  L b .  p e r  p l a n t  T o n s /  a c r e  
M i c h i g a n - O h i o  H y b r i d  . .  
R e d  
S  8 . 3  1 0 . 7  1 0 . 5  4 7 . 4  
O h i o  W R - 7  . . . . . . . . . . .  
P i n k  S  8 . 0  1 0 . 3  
9 . 9  
4 5 . 5  
T u c k c r o s s  0  . . . . . . . . .  .  
R e d  R  8 . 8  9 . 9  4 5 . 5  
P - 1 1 5  .  . . . . .  . . .  . . . . . . .  
P i n k  
R  6 . 7  6 . 7  8 . 8  
3 5 . 8  
S p a r t a n  P i n k - 1 0  
P i n k  
S  5 . 8  8 . 5  3 4 . 9  
S p r i n g  c r o p  
P - 1 1 5  .  . . . . . . . . .  
P i n k  
R  1 8 . 8  2 0 . 7  9 5 . 8  
M i c h i g a n - O h i o  H y b r i d  .  .  R e d  S  1 3 . 8  1 6 . 9  2 1 . 5  
8 4 . 2  
T u c k c r o s s - O  
. . . . . . . . . .  
R e d  
R  1 6 . 1  
1 6 . 0  
7 7 . 9  
O h i o  W R - 7  . . . . . . . . . . .  
P i n k  S  1 0 . 4  
1 2 . 8  2 0 . 2  7 0 . 2  
S p a r t a n  P i n k - 1 0  . . . . . .  .  
P i n k  
S  
1 2 . 5  6 0 . 5  
f i  D a t a  f r o m  t o m a t o  v a r i e t y  t e s t s  i n  p l a s t i c  g r e e n h o u s e s  a t  t h e  D i x o n  S p r i n g s  A g r i c u l t u r a l  C e n t e r ,  
S i m p s o n ,  I l l i n o i s .  
b  S  - V a r i e t y  i s  s u s c e p t i b l e  t o  c o m m o n  s t r a i n  o f  C l a d o s p o r i u m  f u l v u m  ;  R  - V a r i e t y  i s  r e s i s t a n t .  
C  P l a n t s  g r o w n  a t  s p a c i n g  o f  4 . 5  s q u a r e  f e e t ,  o r  a p p r o x i m a t e l y  9 , 6 8 0  p l a n t s  p e r  a c r e .  
T a b l e  7 .  - I n f l u e n c e  o f  Y i e l d  p e r  P l a n t  a n d  S i z e  o f  G r e e n h o u s e  
o n  T o t a l  P r o d u c t i o n  o f  8 - P o u n d  B a s k e t s  
S i z e  o f  
Y i e l d ,  I b s .  p e r  p l a n t
N o .  o f
g r e e n h o u s e ,  
p l a n t s
f i  
s q u a r e  f e e t  
6  8  
1 0  1 2  1 4  1 6  
N u m b e r  o f  8 - l b .  b a s k e t s  
2 , 0 0 0  . . . . . . . . . .  4 0 0  3 0 0  4 0 0  5 0 0  6 0 0  7 0 0  8 0 0  
4 , 0 0 0  . . . . . . . . . .  
8 0 0  6 0 0  8 0 0  
1 , 0 0 0  1 , 2 0 0  1 , 4 0 0  1 , 6 0 0  
6 , 0 0 0  . . . . . . . . . .  1 , 2 0 0  9 0 0  1 , 2 0 0  
1 , 5 0 0  1 , 8 0 0  
2 , 1 0 0  
2 , 4 0 0  
8 , 0 0 0 . . . . . . . .  .  .  1 , 6 0 0  
1 , 2 0 0  1 , 6 0 0  2 , 0 0 0  2 , 4 0 0  2 , 8 0 0  3 , 2 0 0  
1 0 , 0 0 0 . . . . . . . . . .  2 , 0 0 0  1 , 5 0 0  2 , 0 0 0  2 , 5 0 0  3 , 0 0 0  3 , 5 0 0  4 , 0 0 0  
2 0 , 0 0 0 . . . . . . . . . .  4 , 0 0 0  3 , 0 0 0  
4 , 0 0 0  5 , 0 0 0  
6 , 0 0 0  7 , 0 0 0  8 , 0 0 0  
4 0 , 0 0 0  . . . . . . . . . .  
8 , 0 0 0  6 , 0 0 0  8 , 0 0 0  1 0 , 0 0 0  1 2 , 0 0 0  1 4 , 0 0 0  1 6 , 0 0 0  
4 3 , 5 6 0 . . . . . . . . . .  
8 , 7 1 2  
6 , 5 3 4  
8 , 7 1 2  1 0 , 8 9 0  1 3 , 0 6 8  
1 5 , 2 4 6  
1 7 , 4 2 4  
f i  P l a n t  s p a c i n g  o f  5  s q u a r e  f e e t  ( 8 , 7 1 2  p l a n t s  p e r  a c r e )  .  
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Primary source of income 
The production of two crops of tomatoes per year in a greenhouse 
1/2 to 1 acre in size can provide fu ll-time employment and be the pri­
mary source of family income. The gross cash returns less direct 
marketing costs of baskets, hauling, and selling southern Illinois toma­
toes in Chicago are calculated for selected volumes of production and 
four average price levels (Table 8) . Direct marketing costs are: 
Table 8. - Gross Cash Returns, Less Direct Marketing Costs, 
at Four Price Levels for Different Volumes of Production 
Average prices of 8-pound basketProduction Cost of 
of 8-lb. basket and $1.50 $1.75 $2.00 $2.25 
baskets hauling a (1.35)b (1.57) (1.80) (2.02) 
Total gross cash returns less direct marketing costsC 
2,000 .......... . . $ 600 $ 2,100 $ 2,540 $ 3,000 $ 3,440 
4,000 ........... . 1,200 4,200 5,080 6,000 6,880 
6,000 ... . ..... . .. 1,800 6,300 7,620 9,000 10,320 
8,000 ............ 2,400 8,400 10,160 12,000 13,760 
10,000 ..... .. .... . 3,000 10,500 12,700 15,000 17,200 
12,000 ............ 3,600 12,600 15,240 18,000 20,640 
14,000 ............ 4,200 14,700 17,780 21,000 24,080 
16,000 ...... . ..... 4,800 16,800 20,320 24,000 27,520 
18,000 ..... ..... . . 5,400 18,900 22,860 27,000 30,960 
20,000 .. . ... . ... . . 6,000 21 ,000 25,400 30,000 34,400 
22,000 ... . . ....... 6,600 23,100 27,940 33,000 37,840 
24,000 ......... . .. 7,200 25,200 30,480 36,000 41,280 
26,000 ............ 7,800 27,300 33,020 39,000 44,720 
a Ca lculated at 30 cents per a - lb. basket (14 cents for basket, lid and paper and 16 cents for 
hauling). 
b Figures in parentheses are grower's returns per basket minus 10 percent commission. 
C Direct marketing costs are cost of basket, hauling , and commission. 
Table 9. - Estimated Net Returns for Labor and Management for 
Production of 1 Acre of Greenhouse Tomatoes 
SemipermanentItem Glass Temporary plasticplastic 
Fixed costs $ 8,175-1 1,150 $ 7,325- 9,050 $ 6,000- 8,650••••••••••• 0 •• 
Operating costs .......... 9,025-12,790 9,025-12,790 9,025-12,790 

Total costs ............. $17,200-23,940 $16,350-21,840 $15,025-21,440 

Gross cash returns less direct 
marketing costsa . . .. . .... $27,940-33,000 $27,940-33,000 $27,940-33,000 
Net returns to labor 
and management ......... $ 4,000-15,800 $ 6,100-16,650 $ 6,500-17,975 

a Calculated for a production of 20 pounds per plant, for total product i on from two crops per 
year, at an average price of $1 .75 to $2.00 per a-lb . basket . 
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b a s k e t s ,  l i d s  a n d  p a p e r ,  1 4  c e n t s ;  h a u l i n g ,  1 6  c e n t s ;  a n d  s e l l i n g  c o m ­
m i s s i o n ,  1 0  p e r c e n t  o f  s e l l i n g  p r i c e  p e r  8 - p o u n d  b a s k e t .  
T h e  p r o b a b l e  r e t u r n s  f o r  f a m i l y  l a b o r  a n d  m a n a g e m e n t  o f  a n  a c r e  
u n i t  a r e  s h o w n  i n  T a b l e  9 .  T h e s e  p o t e n t i a l  r e t u r n s  a r e  c a l c u l a t e d  b y  
s u b t r a c t i n g  t h e  f i x e d  a n d  o p e r a t i n g  c o s t s  ( T a b l e s  3  a n d  4 )  f r o m  t h e  
a n t i c i p a t e d  g r o s s  r e t u r n s  ( T a b l e  8 ) .  I t  i s  a p p a r e n t  t h a t  s o m e w h a t  
h i g h e r  n e t  r e t u r n s  a r e  t h e o r e t i c a l l y  p o s s i b l e  f r o m  t h e  l o w e s t  c o s t  p o l y ­
e t h y l e n e  g r e e n h o u s e  u n i t .  L a b o r  c o s t s  f o r  o r i g i n a l  c o n s t r u c t i o n  a n d  
m a i n t e n a n c e  w e r e  n o t  i n c l u d e d  i n  t h e  f i x e d  c o s t s  f o r  p l a s t i c  g r e e n ­
h o u s e s ,  h o w e v e r ;  s o  t h e  a d v a n t a g e  o f  t h i s  c o n s t r u c t i o n  w o u l d  b e  l o s t  
i f  a l l  l a b o r  h a d  t o  b e  h i r e d .  
S i n c e  t h e  p l a s t i c  g r e e n h o u s e  d e p r e c i a t e s  o v e r  a  s h o r t  t i m e  w i t h  p r a c ­
t i c a l l y  n o  s a l v a g e  v a l u e ,  t h e  g r o w e r  m u s t  p r o d u c e  c o n s i s t e n t l y  g o o d  
y i e l d s  e a c h  y e a r  w i t h o u t  f a i l u r e .  T h e  g l a s s - g r e e n h o u s e  p r o d u c e r ,  o n  t h e  
o t h e r  h a n d ,  h a s  a  c o n s i d e r a b l y  l o n g e r  p e r i o d  o v e r  w h i c h  t o  a v e r a g e  
g o o d  a n d  p o o r  y i e l d s  a n d  p r i c e s .  F u r t h e r m o r e ,  g l a s s  g r e e n h o u s e s  h a v e  
a  r e a s o n a b l e  s a l v a g e  v a l u e  a f t e r  2 0  y e a r s  o f  u s e  w i t h  g o o d  m a i n t e n a n c e .  
S u p p l e m e n t a l  i n c o m e  
G r e e n h o u s e  u n i t s  l e s s  t h a n  l j 2  a c r e  i n  s i z e  c a n  p r o v i d e  e m p l o y m e n t  
d u r i n g  t h e  f a l l ,  w i n t e r ,  a n d  e a r l y  s p r i n g  t o  s u p p l e m e n t  f a m i l y  i n c o m e .  
G r e e n h o u s e s  s m a l l e r  t h a n  a b o u t  4 , 0 0 0  s q u a r e  f e e t  a p p e a r  n o t  t o  b e  
f e a s i b l e  b e c a u s e  o f  t h e i r  l o w  e c o n o m i c  p o t e n t i a l .  T h e  r e t u r n s  t o  t h e  
f a m i l y  f o r  l a b o r  a n d  m a n a g e m e n t  f o r  t h r e e  s i z e s  o f  p o l y e t h y l e n e ­
c o v e r e d  g r e e n h o u s e s  a r e  g i v e n  i n  T a b l e  1 0 .  W a g e s  f o r  h i r e d  l a b o r  
T a b l e  1 0 .  - E s t i m a t e d  N e t  R e t u r n s  f o r  L a b o r  a n d  M a n a g e m e n t  
f o r  P r o d u c t i o n  o f  T w o  C r o p s  o f  T o m a t o e s  i n  S m a l l  P o l y e t h y l e n e  
G r e e n h o u s e  U n i t s  E m p l o y i n g  F a m i l y  L a b o r  
S i z e  o f  g r e e n h o u s e ,  s q u a r e  f e e t  
I t e m  
5 , 0 0 0  1 0 , 0 0 0  
2 0 , 0 0 0  
A m o u n t  o f  i n v e s t m e n t .  .  .  .  .  .  .  .  .  .  .  .  $ 2 , 5 0 0 - 3 , 7 5 0  $ 5 , 0 0 0 - 7 , 5 0 0  $ 1 0 , 0 0 0 - 1 5 , 0 0 0  
F i x e d  c o s t s  . . . . . .  . . . . . . . . . . . . . .  7 0 0 - 1 , 0 0 0  
1 , 5 0 0 - 2 , 0 0 0  
2 , 7 0 0 - 3 , 9 0 0  
O p e r a t i n g  c o s t s
a  
• • • • • • • • • • . • . • •  6 0 0 - 8 0 0  
1 , 2 0 0 - 1 , 5 0 0  
2 , 2 0 0 - 3 , 0 0 0  
T o t a l  c o s t s  . . . . . . . . . . . . . . . . . .  1 , 3 0 0 - 1 , 8 0 0  2 , 7 0 0 - 3 , 5 0 0  
4 , 9 0 0 - 6 , 9 0 0  
G r o s s  c o s h  r e t u r n s  l e s s  d i r e c t  
m a r k e t i n g  c o s t s
b
•  •  •  •  •  •  •  •  •  •  •  •  •  •  •  •  •  3 , 1 7 5 - 3 , 7 5 0  6 , 3 5 0 - 7 , 5 0 0  
1 2 , 7 0 0 - 1 5 , 0 0 0  
N e t  r e t u r n s  t o  l o b a r  
a n d  m a n a g e m e n t  . . . . . . . . . . . . . . .  $ 1 , 3 7 5 - 2 , 4 5 0  $ 2 , 8 5 0 - 4 , 8 0 0  
$  5 , 8 0 0 - 1 0 , 1 0 0  
a  N o  h i r e d  l a b o r  b u d g e t e d .  
b  C a l c u l a t e d  f o r  a  p r o d u c t i o n  o f  2 0  p o u n d s  p e r  p l a n t ,  f o r  t o t a l  p r o d u c t i o n  f r o m  t w o  c r o p s  p e r  y e a r ,  
a t  a n  a v e r a g e  p r i c e  o f  $ 1 . 7 5  t o  $ 2 . 0 0  p e r  a - l b .  b a s k e t .  
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are not included in the operating cost since these smaller units would 
be operated entirely by family labor. 
Late spring schedule for supplemental income 
Growing one crop of late spring tomatoes in a temporary poly­
ethylene greenhouse appears to be a good way of supplementing family 
income. Tomatoes would be planted about March 1, so that most of 
the severe winter weather would be avoided and the crop would de­
velop entirely under the longer and warmer spring days. The crop 
would be marketed from about mid-April to July 1. 
Greenhouse construction may be more temporary than required 
for year-round production. A minimum investment is needed for 
heating equipment; and such high-cost fuels as gas can be economically 
used during the shorter heating period. Manual ventilation can also 
result in savings over fan ventilation. 
Capital investment requirements, fixed and operating costs, and 
potential returns for units of 10,000, 20,000, and 40,000 square feet 
are shown in Table 11. These returns are based on a spacing of 5 
square feet per plant with an average production of 12 pounds per 
plant. Greater production and higher returns are possible by increasing 
the plant population and by extending the marketing period through 
July. For the longer marketing period, the polyethylene covering could 
be removed and the tomatoes grown as an outdoor crop. Production 
would thus blend in with the supply of field tomatoes. 
Table 11 . - Estimated Net Returns for Labor and Management for 

Production of One Crop of Late Spring Tomatoes 

in Polyethylene Greenhouse Units 

Size of greenhouse, square feet 
Item 
10,000 20,000 40,000 
Amount of investment ........... $4,250-6,750 $8,500-13,500 $17,000-25,000 

Fixed costs .... .. .............. 1,150-1,650 2,300- 3,300 4,600- 6,600 

Operating costs ............... 500- 800a 1,000- 1,600a 4,000- 5,650b 

Total costs 1,650-2,450 3,300- 4,900 8,600- 12,250 •••••••••••••• 0 ••• 
Gross cash returns less direct 
marketing costsc ....•. . . . . ... •.. 3,800-4,500 7,600- 9,000 15,200-18,000 
Net returns to labor 
and management $1,350-2,850 $2,700- 5,700 $ 2,950- 9,400• '0' • • •••••• • 0 
a No hired labor budgeted. 
b Includes wages for one full-time hired man. 
C Calculated for a production of 12 pounds per plant, at an average price of $1.75 to $2.00 per 
B-Ib . basket. 
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F u r t h e r  i n c o m e  c o u l d  b e  o b t a i n e d  f r o m  t h e s e  s t r u c t u r e s  b y  g r o w i n g  
o n e  o r  t w o  c r o p s  o f  f a l l  a n d  e a r l y  w i n t e r  l e t t u c e .  
T h e  c a p i t a l  i n v e s t m e n t  r e q u i r e d  f o r  t e m p o r a r y  p o l y e t h y l e n e  s t r u c ­
t u r e s  i s  b a s e d  o n  b u i l d i n g  c o s t s  o f  4 0  t o  6 0 ¢  p e r  s q u a r e  f o o t .  I n  s o m e  
i n s t a n c e s ,  t h e s e  c o s t s  c o u l d  b e  l o w e r .  
M A R K E T I N G  
A  c o n t i n u o u s  s u p p l y  o f  f r e s h  t o m a t o e s  i s  a v a i l a b l e  i n  m o s t  m a r k e t s  
i n  t h e  U n i t e d  S t a t e s  ( 1 0 ,  1 1 ) .  T h i s  s u p p l y  i s  m a x i m u m  d u r i n g  t h e  
l a t e  s p r i n g  a n d  s u m m e r ,  w h e n  v i n e - r i p e n e d  t o m a t o e s  f r o m  o u t d o o r  
f i e l d  p r o d u c t i o n  a r e  a v a i l a b l e .  T h e  r e s t  o f  t h e  y e a r ,  t h e  s u p p l y  c o n s i s t s  
m o s t l y  o f  g r e e n  w r a p s  f r o m  C a l i f o r n i a ,  T e x a s ,  a n d  F l o r i d a ;  a n d  l i m i t e d  
s u p p l i e s  o f  v i n e  r i p e s ,  i m p o r t s ,  a n d  g r e e n h o u s e  t o m a t o e s .  
I n  C h i c a g o ,  w h e r e  n e a r l y  5 0 , 0 0 0  t o n s  a r e  s o l d  a n n u a l l y ,  t h e  m a r k e t  
e x p a n d s  s t e a d i l y  f r o m  F e b r u a r y  t h r o u g h  J u l y  ( F i g .  9 ) .  T h e  n o r m a l  
s p r i n g  g r e e n h o u s e  t o m a t o  c r o p  m a t u r e s  i n  A p r i l ,  M a y ,  J u n e ,  a n d  
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c a g o ,  1 9 6 0 - 1 9 6 3 .  " O t h e r "  i n c l u d e s  I l l i n o i s ,  A r k a n s a s ,  a n d  M i c h i g a n ,  a s  
w e l l  a s  a  f e w  o t h e r  s o u r c e s .  ( F i g .  9 )  
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early July, during the period of market expansion. All the tomatoes 
coming into Chicago from Ohio during April , May, and June (Fig. 9) 
are greenhouse tomatoes. 
The main competition for spring greenhouse tomatoes comes from 
Florida, Texas, and Mexico. This competition will probably increase 
in the future. Improvements can be expected both in transportation 
and in the quality of southern tomatoes as new varieties and better 
production practices and handling techniques are adopted. Then prox­
imity to market wi ll become less of an advantage for midwestern 
greenhouse tomato producers . 
Consumers like greenhouse tomatoes 
When local vine-ripe tomatoes are unavailable, greenhouse tomatoes 
are considered to be highest quality and bring the highest market prices. 
Consumer preference for greenhouse tomatoes over green-wrap toma­
toes has been convincingly demonstrated in Michigan and Ohio, where 
more than two-thirds of consumers on test panels preferred the green­
house tomatoes (4, 7). In the Ohio tests, greenhouse tomatoes were 
even preferred over vine-ripened field tomatoes. The Michigan study 
indicated that consumer selection of greenhouse tomatoes was greatly 
reduced when the price difference between greenhouse tomatoes and 
green-wraps was 20 cents a pound or more. Then, most shoppers 
bought the lower quality tomato because of its lower price. 
Identification of the greenhouse tomato is a marketing problem of 
both the producer and the retail merchant. Since lower priced green­
wraps may appear similar to greenhouse tomatoes, identification is 
essential for a competitive marketing program. Leaving the green 
calyx attached to the tomato has been a traditional mark of a green­
house-grown tomato. The value of the calyx as a quality symbol, 
however, has been questioned by at least one study (7). 
}\1arketing studies with both field and greenhouse tomatoes in Indi­
ana (6) and Michigan (5) have shown that consumers prefer tomatoes 
with the greatest amount of color development, as long as they are not 
overnpe. 
Both red-fruited and pink-fruited varieties are available for green­
house forcing. Generally, "pink" varieties are grown in Ohio and 
Illinois while "red" varieties are grown in Michigan and Indiana. The 
choice of variety depends on such varietal characteristics as fruit size 
and disease resistance ; adaptability to regional environmental condi­
tions; and preference of the intended market. 
2 0  
C I R C U L A R  N O .  9 1 4  
S U P P L Y  T O O  L I M I T E D  
4 0  
F O R  P R I C E  Q U O T E S  
3 5  
~......., M I D W E S T E R N  
~SE

3 0  
c  
z
5  2 5  
Q .  
CALlF.~ 
0 1 : :  
w  
Q .  
2 0  
I I )
. . .  
I L L •  
Z  
w  
1 5  
O - ( F I E L D I  
u  
M E X .
1 0  
5  
0  
S E P T .  O C T .  N O V .  D E C .  J A N .  F E B .  M A R .  A P R .  M A Y  J U N E  J U L Y  
A v e r a g e  w h o l e s a l e  t o m a t o  p r i c e s ,  C h i c a g o  m a r k e t ,  1 9 6 0 - 1 9 6 3 .  ( F i g .  1 0 )  
P r i c e  t r e n d s  
T h e  t o t a l  s u p p l y  o f  t o m a t o e s  o n  t h e  m a r k e t  s i g n i f i c a n t l y  a f f e c t s  t h e  
p r i c e  l e v e l  f o r  g r e e n h o u s e  t o m a t o e s .  A l t h o u g h  p r i c e s  s e l d o m  f o l l o w  
t h e  s a m e  p a t t e r n  f r o m  y e a r  t o  y e a r ,  g e n e r a l  p r i c e  t r e n d s  a r e  i n d i c a t e d  
i n  F i g u r e  1 0 .  T h i s  c h a r t  s h o w s  a v e r a g e  w h o l e s a l e  p r i c e s  o f  m i d w e s t e r n  
g r e e n h o u s e  t o m a t o e s  a t  C h i c a g o ,  1 9 6 0 - 1 9 6 3 .  T h e  p r i c e s  g e n e r a l l y  r e p ­
r e s e n t  s a l e s  o f  l e s s  t h a n  c a r l o a d  l o t s  m a d e  b y  t h e  f i r s t  s e l l e r  o n  t h e  
w h o l e s a l e  m a r k e t  ( 9 ) .  P r i c e  l e v e l s  a n d  t r e n d s  s i m i l a r  t o  t h o s e  a t  C h i ­
c a g o  h a v e  b e e n  r e p o r t e d  i n  O h i o  a n d  K e n t u c k y  m a r k e t s  ( 8 ,  1 3  ) .  
T h e  m o n t h s  o f  J a n u a r y  t h r o u g h  A p r i l ,  w h e n  s u p p l i e s  o f  q u a l i t y  
t o m a t o e s  a r e  l i m i t e d ,  a p p e a r  t o  h a v e  g r e a t  p o t e n t i a l  f o r  m a r k e t i n g  
g r e e n h o u s e  t o m a t o e s .  
M a r k e t i n g  m e t h o d s  
G r e e n h o u s e  p r o d u c e r s  i n  s o u t h e r n  I l l i n o i s  s e l l  t h r o u g h  e x i s t i n g  m a r ­
k e t i n g  c h a n n e l s .  T h e s e  i n c l u d e  b r o k e r s  o r  w h o l e s a l e  c o m m i s s i o n  m e r ­
c h a n t s ,  f o o d  c h a i n s ,  o r  l o c a l  o u t l e t s .  
I n d i v i d u a l  g r o w e r s  i n  s o u t h e r n  I l l i n o i s  h a v e  t o  s h i p  m o s t  o f  t h e i r  
t o m a t o e s  t o  d i s t a n t  m a r k e t s .  N o t  o n l y  m u s t  t h e y  h a v e  s u f f i c i e n t  p r o ­
d u c t i o n  t o  s h i p ,  b u t  t h e y  m u s t  a l s o  c o m p e t e  w i t h  o r g a n i z e d  g r e e n h o u s e  
t o m a t o  c o o p e r a t i v e s  i n  t h e  g r e e n h o u s e  p r o d u c t i o n  a r e a s  o f  T o l e d o ,  
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Greenhouse tomatoes are marketed in cardboard cartons holding 8 
pounds. Sometimes the tomatoes are individually wrapped with paper. 
(Fig. 11) 
Cleveland, Indianapolis, and Grand Rapids, and with large sales organ­
izations in southern producing areas. The advantages of cooperative 
marketing can be realized only when volume is large enough to justify 
the cost of a strong marketing organization. It is estimated that at 
least 30 acres of greenhouse production are necessary for such an 
organization. 
Local markets are limited although many towns can support a 
small greenhouse unit. In one southern Illinois town with 10,000 
people, about 2,500 8-pound baskets of greenhouse tomatoes are sold 
locally during the spring harvest period (April, May, and June), for 
an average per capita consumption of 2 pounds. This town uses about 
as many tomatoes as can be produced in a greenhouse of 8,000 square 
feet. 
Greenhouse tomatoes are unclassified or are sold by grades U. S. 
Fancy, U . S . No. 1, or U. S. No.2. Within these grades, the tomatoes 
are sized as small (under 31/2 ounces), medium ( 3Yz to 9 ounces), and 
large (over 9 ounces) . 
Greenhouse tomatoes are generally marketed in 8-pound cardboard 
cartons, from which the tomatoes may be sold directly. The grade and 
size, together with the grower's name, are marked on the container. 
Graded tomatoes may be individually wrapped in special paper. 
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S U M M A R Y  A N D  C O N C L U S I O N S  
G r o w i n g  v e g e t a b l e s  i n  g r e e n h o u s e s  i s  o n e  o f  t h e  m o s t  i n t e n s i v e  
f o r m s  o f  a g r i c u l t u r a l  p r o d u c t i o n .  I t  i n v o l v e s  a  s u b s t a n t i a l  i n v e s t m e n t  
i n  f a c i l i t i e s  w i t h  t h e i r  a c c o m p a n y i n g  f i x e d  c o s t s ,  a s  w e l l  a s  a  l a r g e  i n ­
p u t  o f  l a b o r  a n d  s k i l l e d  m a n a g e m e n t .  E s s e n t i a l l y  a l l  e n v i r o n m e n t a l  
c o n d i t i o n s  a r e  m o d i f i e d  a n d  c o n t r o l l e d  e x c e p t  s u n l i g h t .  C a r e f u l  m a n ­
a g e m e n t  t o  e f f i c i e n t l y  u t i l i z e  t h e  a v a i l a b l e  l i g h t  c a n  r e s u l t  i n  h i g h  y i e l d s ,  
w i t h  c o r r e s p o n d i n g l y  h i g h  r e t u r n s .  A f t e r  t h e  i n i t i a l  i n v e s t m e n t  f o r  
f a c i l i t i e s ,  t h e  g r e a t e s t  i n p u t  c o s t s  a r e  f o r  l a b o r  a n d  f u e l .  
F a c t o r s  s u c h  a s  l o w  f u e l  c o s t s ,  m i l d  w i n t e r s ,  g o o d  l i g h t  c o n d i t i o n s  
a n d  p r o x i m i t y  t o  C h i c a g o  a n d  o t h e r  c o n s u m e r  m a r k e t s  a r e  a d v a n t a g e s  
i n h e r e n t  t o  s o u t h e r n  I l l i n o i s .  
C a p i t a l  i n v e s t m e n t  a n d  a n n u a l  o w n e r s h i p  c o s t s  a r e  s o m e w h a t  l o w e r  
f o r  p l a s t i c  g r e e n h o u s e s  t h a n  f o r  g l a s s  g r e e n h o u s e s ,  a s s u m i n g  t h a t  o u t ­
s i d e  l a b o r  d o e s  n o t  h a v e  t o  b e  h i r e d  f o r  c o n s t r u c t i n g  a n d  m a i n t a i n i n g  
t h e  p l a s t i c  h o u s e s .  T h e  a d v a n t a g e  o f  p l a s t i c  c o n s t r u c t i o n  i s  r e d u c e d  i f  
o f f - t h e - f a r m  l a b o r  m u s t  b e  h i r e d .  
H i g h  y i e l d s  m u s t  b e  p r o d u c e d  t o  j u s t i f y  t h e  i n i t i a l  i n v e s t m e n t  r e ­
q u i r e d  f o r  g r e e n h o u s e  f a c i l i t i e s .  T h i s  i s  e s p e c i a l l y  t r u e  o f  t e m p o r a r y  
p l a s t i c  g r e e n h o u s e s ,  w h o s e  a p p a r e n t  l o w - c o s t  a d v a n t a g e  i s  o f f s e t  b y  
t h e  h i g h  r a t e  o f  d e p r e c i a t i o n .  T h e  l o n g e r  d e p r e c i a t i o n  p e r i o d  f o r  
p e r m a n e n t  o r  g l a s s  c o n s t r u c t i o n  g i v e s  m o r e  o p p o r t u n i t y  t o  b a l a n c e  p o o r  
y e a r s  w i t h  g o o d  o n e s .  
D e p e n d i n g  p r i m a r i l y  o n  s i z e ,  b u t  a l s o  o n  t h e  d e g r e e  o f  p e r m a n e n c e  
o f  t h e  g r e e n h o u s e  f a c i l i t y ,  g r e e n h o u s e  t o m a t o  p r o d u c t i o n  c a n  b e  
e i t h e r  a  p r i m a r y  o r  a  s u p p l e m e n t a r y  s o u r c e  o f  i n c o m e .  G r e e n h o u s e  
p r o d u c t i o n  i s  w e l l - s u i t e d  f o r  o p e r a t i o n  a s  a  f a m i l y  e n t e r p r i s e .  
A s s u m i n g  a  $ 2 0 , 0 0 0  a n n u a l  a c r e  c o s t  t o  g r o w  g r e e n h o u s e  t o m a t o e s ,  
t h e  f o l l o w i n g  a r e  e s t i m a t e d  r e t u r n s  t o  t h e  m a n a g e r - o p e r a t o r  w h o  c a n  
p r o d u c e  2 0  p o u n d s  o f  t o m a t o e s  p e r  p l a n t  p e r  y e a r :  
A v e r a g e  p r i c e  A p p r o x i m a t e  
p e r  b a s k e t  r e t u r n  
$ 1 . 5 0  .  .  . .  .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  . . . . . . . . $  3 , 0 0 0  
1 . 7 5 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  7 , 5 0 0  
2 . 0 0 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  1 3 , 0 0 0  
2 . 2 5 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  1 7 , 5 0 0  
F l o r i d a ,  M e x i c o ,  a n d  T e x a s  a r e  i m p o r t a n t  s o u r c e s  o f  f r e s h  t o m a ­
t o e s  d u r i n g  t h e  " g r e e n h o u s e  s e a s o n . "  S u p p l i e s  w i l l  c o n t i n u e  t o  c o m e  
f r o m  t h e s e  p r o d u c t i o n  a r e a s .  G r e e n h o u s e  p r o d u c e r s  m u s t  c o n s t a n t l y  
s t r i v e  f o r  e f f i c i e n c y  a n d  i m p r o v e d  m a r k e t i n g  p r a c t i c e s .  
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